Introduction
Lead magnesium niobate -lead titanate is a solid solution of relaxor Pb(Mg 1/3 Nb 2/3 )O 3 and ferroelectric PbTiO 3 . Depending on the composition it exhibits interesting dielectric, electrostrictive and piezoelectric properties 1 . In thin film form the materials can be used for
applications in microelectromechanical systems (MEMS). The difficulty in Chemical Solution
Deposition (CSD) of PMN-PT thin films is formation of non-ferroelectric pyrochlore phases which could be for example avoided by implementing the principle of solid-state Columbite synthesis 2 into the solution synthesis approach. The synthesis of PMN or PMN-PT sols for thin film deposition using a bimetallic Mg-Nb precursor has been reported both for 2-methoxyethanol 3,4,5 and diol-based routes 6 .
In this work the diol-based solutions 7 for the 0.7 Pb(Mg 1/3 Nb 2/3 )O 3 -0.3 PbTiO 3 (0.7PMN-0.3PT) thin films 6 were prepared from different Pb-reagents, the lead acetate, which has been commonly used in alkoxide based sol-gel processing of lead-based thin films, including Pb(Zr,Ti)O 3 8 and PMN or PMN-PT [3] [4] [5] [6] . In another approach lead acetate trihydrate was prior synthesis reacted with acetylacetone, which is also used as a chelating agent, for example to decrease the reactivity of transition metal alkoxides 9 . A thermal analysis study of the dried precursors at different steps of the synthesis has been performed to elucidate the influence of solution chemistry on the properties of the precursors which could be further implemented in optimisation of thin film processing.
Experimental
The liquid precursors for 0.7 Pb(Mg 0.33 Nb 0.67 )O 3 -0.3 PbTiO 3 (PMN-PT) thin films were prepared by two routes which differed in the lead reagent. In the first, -ac route, lead acetate trihydrate was dissolved in 1,3-propanediol, refluxed and vacuum distilled, while in the second, -acac route, lead acetate trihydrate was first reacted with an equimolar amount of acetylacetone, then refluxed and vacuum distilled. The Mg-Nb precursor was synthesized from a mixture of Mg-and Nb-ethoxides in a 1 / 2 stoichiometric ratio in 1,3-propanediol / acetic acid solvents. The PMN and PT sols were synthesized separately from Pb-acetate or Pb-acetylacetonate precursors, Mg-Nb precursor and Ti diisopropoxide diacetylacetonate in 1,3-propanediol as described in detail in 6 . A scheme of the syntheses is presented in Fig. 1 . is a by-product of decomposition of both acetate and acetylacetonate groups and it is more pronounced in the -acac based samples, in agreement with 11 .
The weight loss of about 5 % between 400 o C and 650 o C is accompanied by at least two overlapping exo peaks which coincide with two EGA (CO 2 ) peaks, while the EGA signal of H 2 O is noticeably lower and it decreases. We attribute this weight loss mainly to thermal oxidation of predominantly carbonaceous residues which could not be completely decomposed at lower temperatures in air.
The PMN-ac and the PMN-acac containing samples can be distinguished by characteristic sequences of DTA, EGA, and as mentioned above, also DTG peaks, which could be used as their 'fingerprint' patterns. Thermal decomposition of the PMN-ac sample in Ar occurs without major DTA effects. We detected metallic lead in the samples after the thermal analysis by XRD which was due to strongly reducing conditions in the thermal analyser upon decomposition of organic groups. 
